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Beach Profile
e e
Investigation
Objective . _

To study the effects of beach erosion and deposition by graphing and comparing two beach
profiles.

) Time required
< Two class periods

Materials
‘ per student
Glue
Colored pencil or marker :
Construction paper: 8 1/z2in. x 11 in.
Scissors

Background
- Note: Students should know how to plot data on a graph.

The shoreline is a dynamic environment, affected by many processes including waves, tides,
wind, and human activities. It is important to understand the long-term trends of erosion and
“deposition on a beach, because the beach helps prevent damage to man-made structures. One
method of analyzing a shoreline is to take profiles or cross sections of a beach over a period of
time. Figure 1 shows a generalized beach profile. By comparing successive profiles, it can be

determined whether waves are building up the beach, deposition, or taking material away,
erosion.

Procedure

Fire Island is a barrier beach located south of Long Island, New York. ltis typical of the
barrier beach systems found along the eastern coast of the United States. Abarrier island isa
ridge of sand thatis parallel to a shoreline and about three to 30 km (two to 19 mi.) offshore.

Two profiles of the beach were made at the same location over a period of six months. One

was made during January (winter) and the other during June (summer). The data for each
profile are found in Table 1. -
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Figure 1. Generalized summer beach profile.

A beach profile shows several features that may change as a result of seasonal weather
conditions. During the winter months, waves are generally high, and there are more storms,
producing more frequent waves. Waves and tide action tend to erode the beach by carrying
away material that may be deposited offshore, forming an underwater sandbar. Because of
this erosion, the berm, the nearly horizontal section of a beach usually known as “the beach,”
is narrower in the winter months than in the summer months. The foreshore, the section
between the low tide shoreline and the beginning of the berm, is less steep in winter than in
summer. The foreshore is regularly covered and uncovered by the rise and fall of the tide.

During ihe summer months, waves are generally low and flat and tend to deposit sand and

other particles on the beach. This deposition builds up the berm, making it wider, and
steepens the foreshore. Sandbars may disappear.

1. Use a colored pencil or marker to mark sea level at a height of zero feet on the two graphs
(Figure 2) on the worksheet. '

. Using Profile A data in Table 1, plot the height of the beach and the distance from the
dunes on Profile A on the worksheet. Connect the points with a smooth line.

3. For Profile B data in Table 1, repeat step 2, on Profile B on the worksheet.
4. Cut along each profile line; and discard the portion above it.

- Glue Profile A, the higher one, onto a sheet of construction paper. Position Profile B on

top of Profile A so that the two profiles are aligned along the vertical and horizontal axes.
Glue Profile B into place.

Label the following zones on eacﬁ profile: dunes, berm, foreshore, and sandbar.
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Questions

Beach Profile Investigation

Table 1
Beach profiles of Fire Island, New York.*
Profile A Profile B
Height Distance Height Distance
above sea level from dunes above sea level from dunes
() (ft.) (ft.) (f)
34 0 3.2 0
3.2 6° 3.0 8
3.0 12 2.8 16
2.8 24 2.6 26
2.8 30 2.4 - 36
2.8 36 2.0 44
3.0 54 1.6 50
2.8 64 1.0 60
2.4 72 0.6 68
1.8 78 0.2 78
1.4 86 -0.2 88
0.6 98 -0.6 98
0.0 108 -1.0 110
-0.4 118 -1.0 118
-0.4 122 -0.8 128
-0.2 . 130 -1.4 142
-0.6 136
--0.8 138
-1.2 146
-1.4 156

* English units are used rather than metric units because the data were
collected in English units. Conversion o metric units would result in
fractional data that are more difficult to use,

1. Which profile was made in January? How can you tell?
2. Which profile was made in June? How can you tell?
3. Why do beaches typically show seasonal variations?

page 3



Height above sea level (ft.)

1 ] ! ) T ¥ i L
“ “ “ “ “ 1 ! [} " " n " “ H
! ] 1 ) H i
' ' ] , 1
! ! . " “ " ! | ! ! ! " “ {  Profile A
A N T T T T T T P T T
lllllll dormmemdecmmmmmablee s ek el 4 =] H . H : ; H ;
llllllllllllllllllll | TR T it ] . !
, H H : ! ! [ : ' 1 it 4 bmem e e b
T e
' 1 ) ] ' i t ' H ' H H ! .
! H ! H ' ! ! { ] ( } 1 1 1 '
! 1 ] H
....... FIRUNS WUEESS S SNUU SRR WUV NN SHUNUNE SN SN SOV S SRS S
! e e g e Rk b Rl Mt | U | R——
. _ “ “ ! T ! ! S A S e Bt EEEEEES
] & 1 i ] ] 1 ' : H ! '
' ' 1 ' ' 1 ' : H H ! ! ! i
) ' ) ' H : ' L] ] 1 ¥ 1 ) ] H
H , H : ' ! ] t ¥ ] 3 ] 3 H
: ' ] ! 1 1 : ;
....... SRS SRPUUPRIE ISR SESEIY S VoAl ' ! | i i i i
. _ : _ : 1 4 oeene peomees §-omne R S [ bomeee b
1 1 ] 1] ] ] ] ' : : : )
] ) ]
“ " “ [] ] 1 ] 1 1 ' “ “ “ H '
e e
1 1 i 1
] H ' [} ] ' ' :
- Sea level -4--==--- P beeee Vo A IS e LA SR Ammm——— y——— e - !
“ 1 ] [} ' 1 1 ] -t ] I ] ".. lllll .
ST
' ' ] ) 1 ] i ] 1 1 ' H H H '
s
“ ' ' ] [} ] | i ] | [} “ " " "
R T MU TR SUUU DUUNUS AU AU SN S SUSS SEEEEES SESSES SR S
llllllllllllllllllllllllllllllllllllllllll pommermadomemam e e o m e b e e
e e S S B R R R S S S R A £
. [} ] 1 1 1 1 :
i ] k] ] [} ' ' [} ] 1 ! “ “ “ “
) ] ] ] ] ] f 1 L] t ' ] ] L] [
' 1 ] ] ] ] ' ] 1 t 1 ! 1 [ ‘
1 i 1 i ] 1) i 1 ! t ) ] t ] 1
i i [} 1. L /1l 1 1 I3 . L b i I3 i

90 100 110 120 130 140 150 160

o
w—h
o
N
(=)
(o
o
B~
o
o)
(=
o2
o
=~
o
o]
o

t
]
)
1
)
t
-
)
¢
1
1
i
1
b R T Tp—p—

¥ L L] ) § T 1 ¥ 1 1 ¥ ¥ T T ¥

1] ] 1 [ ] ] ] [] t 1 [ ] [} 1 [} (]

] 1 ] ] ] ] ) 1 ] ] ] 1) [} [}

[} ] [} L} ] ] 1 1] ] ) ] [§ [ ] ]
1 t ] ] ] ] 1 ] ] 4 1) [} ¥ ] .
[} [} ] ] ) ) IR [ ] 1 [ ] ] ] B | ] [ ]

] 1] t i t [} ] i 1 t (] - (] [} (] 1
— ol - ‘Lll"ll‘fll-l'lf'l‘ll'h |||||| L-'lll'L'llll!lr |||||| R A oan - [ P b - P TP T kadad L e e o e
1 [ ] 1 [} 1 [} ) ) ) I ) t ] ] ]

] 1 [ 1 [} 1 ] ) ) ] ) [} ) ] [}

] ] 1] ] ) [ ] [} 1 ] [} + [} 1 (] t
i [) ] 1) 1 (] 1 ] ] 1 [} [} 1 (1 )

1 ) t ] i t 1 [) [) ] (] 1 [} [} 1)

) [ ] ] ) 1 13 ] ] 1 13 4 [} 1 ]

. I o I b e O [ S SUSRR S S YOS PV SOUPR L Lo eeomn oo
[} [ 1] ) [ [} [) ) (] t 1 ) [] ) [}

1 1] ] t 1 t ] ) 1 ) 1 ) 1 1 [}

(] [] f ) ] ] [} ] ] 1 13 [] ] ] ]

] ] 3 [} ] [ ] [} ) ] ) ] ] ] [] ]

t ) 1 1 ] ] 1 [] ) [ ] t 1 ) 3 t
i . [) ] } 1 [} ) t 1 ] i ] [} ] []

! ' ' i ! ' ! { ! ! - | S, L [ ORI PP |
L - qmm———— g = L el bt qm———— OIﬂll!lllﬂIl!ll'ﬂlll - - - - - T -]
) 3 ] [ ] ] + ] ) ] 1] ] i ] i 1)
] ] 3 [] ] 1] ] 1] 1] ] ] ] ] ] )
] ) ) ¥V [] ) ) B [] 1 ] 1 ) t ]
1 [} ) ] 1] ] ] ) [} t [] ¥ [ [] i
t ) ) ) [] 1) 1 [} 1] ) [} ) ) 1 [}
Sea level : ; ' ; , 4 - 1 . 4 - - - b .
- S S SIS DU SRS PSR SRR St I [P JEU S e e
m (] ¥ ) ] ] ) (] 1] 1] 1 [} ] i
. [] 1 $ ] 1 ] [} [} ¢ 1 (] (] ]
[} 1 ] ) ] ] ] (] [} ] ¢ ] ]
[} ] ] [} ) ] [] ] [] [} Tt [] ]
(] ] [) (] 1 [} 3 1 t ] [} ] [)
] [} [} ) ] ] 1 [} [] ] 4 1 '
llllll I.l‘l.l.l‘l-vll'l-ll'.r |.l-|||.“|"|||'r|.l|"'f"l‘l'fl"l'l-b.l'llllln.l‘.l..l‘l.'l'fq.l-lltllllnﬁlll-"ln.l‘l'-ll.‘-!
] ]
[] 1]
] ]
[} []
] ]
i 1

D
o
~
o
(o]
o
©
o
—
o
o
—
.
o
. ——ds
N
o
.
()
o
—h
E-Y
o
Y
n
o
e
o))
o

o 10 20 30 40 50
Y TN,
Dist” 8 from dunes (ft.)

. - A 4 bl mabe muabilaa af Civa Ialand Row Yark

JS9USHIOM

TN e =S AVIY SITTA T ¥ PTpY



